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YJILTP ATOHKOE CTPOEHHE 3KCKPETOPHOII CHCTEMbI 

APrACOBOrO kjieib,a ornithodoros papillipes 

K). C. BajianioB, A. C. Pafixejib 

3oojiorHHecKHH HHCTHTyT AH CCCP, JIeHHHrpa.ii; 

HccjieAOBana yjibTpacTpyKTypHan opraHH3aipiH MajibnarneBtix cocy^OB O. papillipes . 
KjieTKH flHCTajibHOH nacTH cocyfla xapaKTepH3yiOTCH HajuumeM MyKonojracaxapHflHbix 
BKJiioHeHHH. B ochobhom OT^eJie cocy,n;a o6Hapy>KeHO Ba Tana KJieTOK. BojibmiracTBO 
KJieTOK, OTHOCHMEIX K HepBOMy THIiy, HMeiOT pa3BHTbie MHKpOBOpCHHKH H CJia6o Bbipa>KeH- 
Hbie 6a3ajibHbie HHBarimaiuiH. y KJieTOK BToporo Tana cooTHomeHae noBepxHOCTHbix 
CTpyKTyp odpaTHoe. HayneHne KJieTOK peKTajibHoro ay3bipa noKa3ajio, hto ohh aMeiOT no- 
jiapHoe CTpoeHae, cxo^Hoe c TaKOBbiM KJieTOK MajibaaraeBbix cocyflOB. 

9jieKTpOHHO-MHKpOCKOnH^eCKOe HCCJie^OBaHHe BLIfteJIUTeJIBHOH CHCTeMBI 
hkcoaohahlix KJiemen HMeeT HCKJiiOHHTejibHoe 3Ha^eHne nan ajih BBmcHeHHH 
a^anTapHH 3thx ApeBHeHnmx 3KTonapa3HTOB k reMaTo^aran, Tan h pn 
HOHHMaHHH HX B3aHMOOTHOHieHHH C IiaTOreHHLIMH MHKpOOpraHH3MaMH, nepe- 
HocHHKaMH KOToptix ohh hbjihiotch. rHCTOJioraHecKoe CTpoeHne MajiBnnrue- 
BLIX COCy^OB H peKTajibHoro ny3Bipn, OCo6eHHOCTH (JyHKpHOHHpOBaHHH 3THX 
opraHOB H3yneHBi y npe^CTaBHTejieH o6ohx ceMencTB hkcoaohahbix KjiemeH: 
Argasidae h Ixodidae (Enigk und Grittner, 1952; Schulze, 1955; BajiamoB, 
1958, 1967; E$peMOBa, 1967; Khalil, 1971; Hamdy, 1972, 1973). OftHaKo 

yjIBTpaTOHKOe CTpoeHne 3KCKpeTOpHOH CHCTeMBI H3BeCTHO JIHIHB y HKCOftO- 

Boro KJienja Hyalomma asiaticum (BajiamoB h PanxejiB, 1973, 1975; Pan- 
xejiB, 1973, 1974). Eojibihoh HHTepec npe^CTaBJiHeT cpaBHeHue ocoSeHHocTen 
yjiBTpacTpyKTypHOH oprammaipm BBi^ejiHTejiBHBix opraHOB apra3H,o; h 

hkco^ha- 

y HKCOftOBBIX KJiem,eH, OTJIHUaiOmHXCH MHOrO^HeBHBIM KpOBOCOCaHHeM, 
y^ajieHue h36bitouhoh bo^bi h cojieu bo BpeMH nuTaHHH ocymecTBJimoT rjiaB- 
hbim o6pa30M nupaMHAajiBHBie ajiBBeoJiBi cjiiohhbix mejie3. MajiBnurueBBi 
cocy^Bi oSecneuHBaiOT aKCKpepmo KOHeuHoro npo^yKTa a30THoro o0MeHa — 
ryamraa. IIocjie,a;HHH BBi^ejiaeTCH b KpucTajumuecKOM BH^e, coftepmaHHe 
bo^bi b 3KCKpeTax He3HawrejiBHo. y apracoBBix KJiem,eH SojiBmyio pojib 
b BBiBe^eHHH h36bitouhoh bo^bi H3 opraHH3Ma nocjie KpoBocamm urpaiOT 
KOKcajiBHBie Hcejie3u. B ^ajiBHemneM uacTB bo,o;bi h cojien MomeT bbibo^htbch 
H MaJIBUHraeBBIMH COCy^aMH, OCHOBHOH (JyHKUiHeH KOTOpBIX H y apra3H,Hi 
HBjmeTCH 3KCKpen,HH npo^yKTOB a30THoro o0MeHa (BajiamoB, 1967). Bo3- 
HHKaeT Bonpoc, HaCKOJIBKO 3TH (JyHKUiHOHaJIBHBie pa3JIHUHH OTpaH^aiOTCH 
b yjiBTpacTpyKTypHOH opraHH3au;HH MajiBnurneBBix cocy^oB hkcoaha h 
apra3H,ni. KpoMe Toro, no^oSHBie cpaBHHTejiBHBie HCCJie^oBaHHH Ha 3JieKTpoHHo- 
MHKpocKOHHuecKOM ypoBHe BajKHBi ,o;jih pemeHHH npoSjieMBi Mop^o^ymopio- 
HajiBHBix a^anTapHH hkcoaoh^hbix KJienjeH k jkh3hh Ha cyme, nocKOJiBKy 
3KCKpeTopHBie opraHBi nrpaiOT npn 3 tom nepBocTeneHHyio pojib (Phjihpob, 
1970). ywTBiBan BBimecKa3aHHoe, mbi npe^npHHHJiH HCCJie^oBaHne yjiBTpa- 
TOHKoro CTpoeHHH MajiBHHrHeBBix cocy^oB h peKTajibHoro ny3Bipn y apraco- 
Boro Kjiem,a Ornithodoros papillipes Bir. (ceM. Argasidae). 
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MATEPHAJI H METOflHKA 


PaSoTa BLinojiHeHa Ha roJio^HBix HHM$ax nnToro B03pacTa 0. papillipes 
H3 JiaSopaTopHOH KyjiLTypti. OTnpenapnpoBaHHLie opraHLi ^HKcnpoBajm 
2.5 %-m rjiyTapajiL^erH^oM Ha 0.1 M $oc(|)aTHOM 6y<|)epe (pH — 7.2) b Te- 
neHne 3 nac. npn 4° G, c nocjie^yiomeH npoMBiBKoii TeM >ne 6y$epoM h ^o$h- 
KcapneH 2 %-m pacTBopoM 0s0 4 Ha tom >ne 6y$epe b TeneHne 1 naca npn 4°. 
B npoMLiBOHHyio cpe^y h pacTBop 0s0 4 ^oSaBjinjin caxapo3y ^jih £ 0 CTH>KeHHH 
tohhhhocth b 400 mOsM. MaTepnaji 3ajiHBajin b apajpnT. B npopecce o6e3- 
BO>KHBaHHH B CepHH CnnpTOB npOBO^HJIH KOHTpaCTHpOBaHHe HaCLimpHHLIM 
pacTBopoM ypaHHJian;eTaTa Ha 70 °-m cnnpTe (12 nac.) h 1 %-m pacTBopoM $oc- 
<J)opo-BOJib(|)paMOBOH khcjiotli Ha 100 °-m cnnpTe (1 nac). yjibTpaTOHKne cpe3Li 
H3TOTOBJIHJIH Ha yjIBTpaMHKpOTOMe LKB-III. Cpe3LI OKpaniHBaJIH jihmohho- 
khcjilim cbhhh,om h HCCJieAOBajra b ajieKTpoHHOM MHKpocKone Tesla BS-613. 

PE3yjItTATBI HCCJIEflOBAHHfl 

M a ji l n h r h e b li c o c y p. KjieTKH MajiBrnirneBLix cocyAOB 0. pa¬ 
pillipes no Been hx ,n;jiHHe nocTpoeHBi no o^HHaKOBOMy yjibTpacTpyKTypHOMy 
njiaHy. C ammajiBHOH noBepxHocTH ohh noKpbiTLi MHKpoBopcnHKaMH, 6a- 
3ajiLHan njia3MaTHHecKan MeMSpaHa, npnMLiKaion^aH k 6a3ajiBHOH MeMSpaHe, 
o6pa3yeT CKjia^KH. B yjiLTpaTOHKOM CTpoeHHH KJieTOK no xo^y cocy^oB 
BLiHBJieHti onpe,a;ejieHHLie pa3JiHHHH. Ha ^HCTajiBHOM KOHpe Kan^oro cocy^a 
HMeioTcn KjieTKH ynjiompHHOH $opMBi, o6pa3yion],He HecKOJiLKo pacninpeH- 
Hyio no cpaBHeHHio c ocTajiBHBiM cocy^oM aMnyjiy. Kan bh^ho Ha pnc. 1, 
KJieTKH aMnyJILI oGjia^aiOT XOpOHIO pa3BHTBIMH MHKpOBOpCHHKaMH, ftJIHHa 
KOToptix ^ocTnraeT 1.2 mkm. Mhkpobopchhkh He co^epn^aT ipHTonjia3MaTH- 
necKHx opraHOH,a;oB. G 6a3ajiLHOH ctopohli KjieTKH oKpyn^eHBi 6a3ajiLHon 
MeMSpaHOH, HMeiompii Ha cpe3e Mejmo3epHHCTyio CTpyKTypy. K nocjie^Hen 
npnMLiKaioT cjia6o Btipa>KeHHLie HHBarnHaipiH njia3MaTHnecKOH MeM6pam,i. 
B COCTaB pHTOnJia3MLI BXOftHT He3HaHHTeJILHOe HHCJIO MHTOXOH^pHH, KOTOptie 
He o6pa3yiOT CKonjieHHH y noBepxHocTen KJieTOK. KoJinnecTBo nmpoBBix 
BKJHoneHHH, rpaHyji rjinnoreHa HeBejiHKo. B oT^ejiLHtix KJieTKax HMeioTcn 
MeMSpaHoorpaHnneHHLie Tejia, 3anojmeHHBie 6ojilhihm hhcjiom kohhphtph- 
necKH 3aKpyneHHLix MeMSpaHHBix CTpyKTyp h 3JieKTpoHHonjioTHBix rpaHyji. 

^(ajiee no ftjiHHe cocy^a pacnojiaraioTcn 6oJiee BBiconne kjictkh, noBepx- 
HOCTHLie CTpyKTypLI, MHKpOBOpCHHKH H 6a3aJILHLie HHBaTHHapHH, KOTOpBIX 
pa3BHTLi Tan me, k&k y KJieTOK aMnyjiti. Mhtoxoh^phh, KOJinnecTBo KOToptix 
b ,o;aHHLix KJieTKax HeBejiHKo, pacnojiaraioTcn npeHMympCTBeHHo y annKajiB- 
hlix noBepxHocTen KJieTOK (pnc. 2). Ohh HMeiOT y^jiHHeHHyio hjih oBajiLHyio 
$opMy, hx ^JiHHa cocTaBJineT 0.5—0.9, mnpHHa — 0.3—0.4 mkm. Mhtoxoh#- 
pnn o6jia^aiOT nonepenHBiMH njiacTHHnaTBiMH KpncTaMH h yMepeHHo hjiothlim 
M aTpnKCOM. Bojibihhhctbo KJieTOK b 3tom ynacTKe cocy^a coji;ep>KHT SHann- 
TejiBHoe hhcjio oKpyrjiBix hjih oBajiBHBix, orpaHHneHHBix MeM6paHOH Teji 
C MeJIK03epHHCTBIM CO^ep>KHMBIM HH3KOH 3JieKTpOHHOH nJIOTHOCTH. Hx pa3- 
Mep BapBnpyeT ot 0.3 #o 1.2 mkm. nou;o6HBie Tejia jiensaT b annKajiBHBix 
30Hax onncBiBaeMLix KJieTOK (pnc. 2). B OKOJioH^epHOH 30He n;HTonjia3MBi 
HMeiOTCH KOMnJieKCBI rOJIB^>KH, COCTOHHJHe H3 ynJIOHjeHHBIX pHCTepH H ny- 
3BipBKOB c BJieKTpoHHonpospanHBiM co,o;ep}KHMBiM (pnc. 3). KjieTKH, o6jia,a;aio- 
npie oTMeneHHBiMH nepTaMH, 3aHHMaioT ^HCTajiBHyio nacTB MajiBnHrneBoro 
cocy,n;a Ha npoTH>KeHHH 1 / 4 ero ^jihhbi. Gpe^n hhx H3pe,a;Ka BCTpenaiOTCH 
KJieTKH, B KOTOpBIX OTCyTCTByiOT MeMGpaHHOOTpaHHHeHHBie BKJIIOHeHHH. Hhcjio 
3thx KJieTOK nocTeneHHo yBejiHHHBaeTcn h HH>Ke ^HCTajiBHon nacra cocy^a, 
HanpoTHB, oneHB pe^Ko nona^aiOTcn KjieTKH c BKJnoneHHHMH. no ^pyrnM 
yjiBTpacTpyKTypHBiM xapaKTepncraKaM ,n;aHHBie kjictkh He oTJinnaioTCH #pyr 
ot ,o;pyra. 

B KJieTKax ^HCTajiBHOH nacTH cocy^a Ha npoTH^KeHHH 1 / 2 ero ^jihhbi BCTpe- 
naiOTCH MHKpOKOJIOHHH «CHM6HOTHHeCKHX» pHKKeTCHH (pHC. 4). Hx yJIBTpa- 
CTpyKTypa cooTBeTCTByeT HMeionjHMCH b jiHTepaType onncaHHHM (He6aHOB, 

1972; ABaKHH h ^;p., 1973). 
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B OT^ejie MaabnnrneBoro cocy^a, caeAyioipero 3a onncaHHHM ^HCTajib- 
HHM OT^ejioM, no yjibTpacTpyKTypHHM xapaKTepncTHKaM mojkho Bbi^ejiHTb 
ABa Tnna KJieTOK. Boabinaa aacTb KjieTOK cocTaBJiaeT nepBbin Tnn (pnc. 4). 
AnnKajibHaa noBepxHocTb 3thx KaeTOK, Hepe^no HMeioni,aa BbinyKJiyio $opMy, 
noapbiTa nacTO pacnoaoaceHHHMn MHKpoBopcnHKaMn, ^jinHa KOTopbix ao 
craraeT 1.2 mkm. Ohh He co#ep>KaT opraHOHAOB. B pnTonaa3Me KjieTOK nep- 
Boro Tnna coAepamTca He3HawrejibHoe KoanaecTBo mhtoxohaphh. Ilpn 3tom 
CKonjieHna nx y noBepxHOCTH He HaSaioAaeTca. IlMeeTca HeSojibmoe Koan- 
aecTBO ampoBbix BKaioaemiH h rpaHyji rjiHKoreHa. B 6a3ajibHbix 30Hax onn- 
CbiBaeMbix KjieTOK BCTpeaaioTca njioTHbie Teaa, Mopc^oaornaecKH cxo^Hbie 
c noAo6HbiMH TeaaMH, Han^eHHbiMH b MaabnnrneBbix cocy^ax Hyalomma 
asiaticum (BajiamoB h Panxeab, 1975). HHBarHHapnH 6a3aabHon naa3Mara- 
aecKon MeM6paHbi b KjieTKax 3Toro Tnna pa3BHTbi caa6o. PeAKo pacnoao>KeH- 
Hbie CKaa^KH HMeioT HenpaBHJibHbie oaepTamiH h Heray6oKO BHe^paiOTca 
b pHTonaa3My (pnc. 6). 

Kaeran BToporo Tnna b cocTaBe 3nnTeanH ocHOBHoro OTAeaa cocy^a 
BCTpeaaiOTca peAKo, OAHano hx ancao 3HaanTeabHo yBeananBaeTCH k nponcn- 
MaabHOMy Komjy. Kan bhaho Ha pnc. 5, Tanaa KaeTKa o6aa,n;aeT He6oabniHMH 
pa3MepaMH. AnnKaabHaa noBepxHocTb, Kan npaBnao, BorHyTon $opMbi, 
noapbiTa MHKpoBopcHHKaMH, pa3BHTHMH caa6ee, aeM b KaeTKax nepBoro 
Tnna. Mop$oaornaecKHX OTanann b hx CTpoeHHH HeT. Banmon oco6eHHOCTbio 
KaeTOK BToporo Tnna aBaaeTca Haanane b hx n;HTonaa3Me 3HaanTeabHoro 
KoanaecTBa mhtoxohaphh. B A a HHbix KaeTKax ohh hmciot, Kan npaBnao, 
OBaabHyio $opMy a^hhoh 0.5—0.8 mkm npn mnpHHe 0.4—0.5 mkm. Y ann- 
KaabHoii noBepxHOCTH ancao mhtoxohaphh HeBeanKO, hx KoanaecTBo 3Ha- 
anTeabHO B03pacTaeT b 6a3aabHbix 30Hax KaeTOK BToporo Tnna. CyipecTBeH- 
HHM OTananeM onncbiBaeMbix KaeTOK aBaaeTca Haanane xoporno pa3BHTon 
CHCTeMbi 6a3aabHbix HHBarnHapHH. Ba3aabHaa naa3MaTHaecKaa MeMSpaHa 
o6pa3yeT y3Kne cnaa^KH, 3axoAHiAne b ii;HTonaa3My Ha paccTOHHne 2— 
2.5 mkm. ninpHHa pHTonaa3MaTHHecKnx OTceKOB y 6a3aabHon MeM6pam>i co- 
CTaBaaeT 0.1—0.15 mkm. B hx BepxHnx aacTax pacnoaaraioTCH mhtoxohaphh, 
opneHTHpoBaHHbie BAoab CKaa^oK (pnc. 7). B cocTaBe ii;HTonaa3Mbi AaHHbix 
KaeTOK, 3a HCKaioaeHneM y>Ke OTMeaeHHbix oco6eHHocTen, OTanann ot KaeTOK 
nepBoro Tnna He Han^eHo. 

P e k t a a b h bi S n y 3 bi p b. Tan >Ke, KaK h y H. asiaticum (BaaamoB 
h Panxeab, 1975), CTeHKa peKTaabHoro ny3bipa y O. papillipes nocTpoeHa 
H3 o^HOcaoHHoro annTeana, KaeTKH KOToporo CHapynm OKpya^eHbi mohjho 
pa3BHTHMH MycKyabHbiMH BoaoKHaMH (pnc. 10). HApa MbimeaHbix KaeTOK 
h oKpy^KaioipaH hx n;HTonaa3Ma pacnoaaraioTca CHapyacn ot MycKyabHbix 
BoaoKOH. OcHOBaHne anHTeanaabHbix KaeTOK peKTaabHoro ny3bipa HMeer 
caoamyio Kom^nrypapnio, o6pa3ya MHoroancaeHHbie CKaa^Kn. Ohh noBTO- 
paiOTca ToacTOH 6a3aabHon MeM6paHon, noACTnaaiomen annTeanaabHbie 
KaeTKH. Ba3aabHaa naa3MaTHaecKaa MeMSpaHa bthx KaeTOK o6pa3yeT cn- 
CTeMy y3KHX HHBarHHapHH, ray6oKO 3axo ( u;am l HX b n;HTonaa3My. OAHano 
ancao mhtoxohaphh, pacnoao>KeHHbix b pHTonaa3MaTHHecKnx OTcenax 6a- 
3aabHOH cKaa^aaTocTH HeBeanKO. MopcJjoaornaecKn ohh hoaoOhbi mhtoxoha- 
Phhm KaeTOK MaabnnrHeBbix cocyAOB O . papillipes. U,HTonaa3Ma KaeTOK peK¬ 
TaabHoro ny3bipa coacp^kht 6oabmoe ancao nmpoBbix BKaioaeHnn, rpaHya 
rannoreHa. Tan >Ke, Kan n b KaeTKax MaabnnrneBbix cocyAOB, 3Aecb Hepe^Ko 
BCTpeaaiOTCH 3aeKTpoHHonaoTHbie Teaa, Mop^oaornaecKn cxoAHbie c Tano- 
BHMH y H. asiaticum (pnc. 9, 10) (BaaamoB n Panxeab, 1975). AnnKaabHaa 
noBepxHocTb KaeTOK peKTaabHoro ny3bipa HMeeT caoamyio KOH^nrypapnio. 
KaeTKH aacTO o6pa3yiOT BbipocTbi, ray6oKO BAaioipnecH b npocBeT ny3bipa. 
Hx noBepxHocTb noKpbiTa xoporno pa3BHTHMn MHKpoBopcnHKaMn, KOTopbie 
He coAep>KaT HHKaKnx CTpyKTyp (pnc. 8). 

OBCymaEHHE 

Kan noKa3biBaioT pe3yabTaTbi aaeKTpoHHo-MHKpocKonnaecKnx nccaeAO- 
BaHHH, yabTpacTpyKTypa MaabnnrneBbix cocyAOB apracoBoro Kaeipa O. pa¬ 
pillipes BecbMa cxoAHa c TaKOBon hkcoaoboto Kaeipa H. asiaticum (Baaa- 
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ffioB h PanxejiB, 1973, 1975). BceM KJieTKaM MajiBnHrneBBix cocy^oB nccjie- 
AyeMoro BHp;a Tamne CBOHCTBeHHa npKo BBipameHHan noJinpHocTB, xapaKTep- 
Han rjih. KJieTOK TpaHcnopTHpyiomHX anHTejineB (Smith, 1960; Berridge a. 
Oschman, 1969). Mhkpobopchhkh, noKpBiBaiomHe annKajiBHBie noBepxHocTH 
KJieTOK cocy^a, HMeiOT ojj;HHaKOBoe CTpoeHne Ha BceM npoTHmemra cocy^a. 
KaK h y H. asiaticum , ohh He co^epmaT mhtoxohaphh hjih hhbix opraHOH^OB. 
no Been bh^hmocth no^oSHoe CTpoeHne mhkpobopchhok thhhuho KJieTOK 
MajiBnarneBBix cocy^oB hkco^oh^hbix KJiem;eH. AnnKajiBHBie noBepxHocTHBie 
CTpyKTypBi KJieTOK MajiBrnirneBoro cocy^a raMa30Boro KJienja Macrocheles 
muscaedomesticae TaKme He co^epmaT mhtoxoh^phh (Coons a. Axtell, 1971). 
Abtopbi cwraiOT, hto noBepxHocTHBie CTpyKTypBi y btoto KJienja npe^CTaB- 
JieHBi MHKpojiaMejuiaMH. O^HaKo, cy^n no ajieKTpoHHorpaMMaM, b ^hhom 
cjiynae hmciot MecTo THnnuHBie mhkpobopchhkh, cxo^HBie c TaKOBBiMH y H3y- 
neHHBix HaMH hkcoaoh^hbix KjienjeH. MHTepecHo otmcthtb, hto Mop^ojiorn- 
necKH cxoAHBie mhkpobopchhkh onncaHBi b MajiBnHrneBBix TpySounax nayna 
Cupiennius salei (Seitz, 1975). He^ocTaTOK 3JieKTpoHHO-MHKpocKonHuecKHX 
^aHHBix no ApyrHM rpynnaM He no3BOJineT, o^HaKo, bbihchhtb, HBJineTca jih 
no^oSHoe CTpoeHne mhkpobopchhok xapaKTepHBiM ji;jih MajiBnHrneBBix co- 
cy^oB Ha3eMHBix xejiHii;epoBBix b pejioM. CTpoeHne mhkpobopchhok b KJieTKax 
MajiBnHrneBBix cocy^oB HaceKOMBix, KaK npaBHJio, OTJinuaeTCH ot onncaH- 
Horo BBime CTpoemra TeM, hto b Kam^on H3 hhx pacnojiaraeTcn y^jiHHeHHan 
mhtoxoh^phh. JIhihb b pn^e cneipiajiMHpoBaHHBix KJieTOK mhkpobopchhkh 
JimneHBi bthx opraHOH^oB (Smith, 1960; Berridge a. Oschman, 1969; Madd- 
rell, 1971; Taylor, 1971a, 1971b). 

y O. papillipes Tamne bbihbjihiotch HeKOTopBie pa3JiHUHH b yjiBTpacTpyK- 
Type KJieTOK no ,a,JiHHe MajiBnHrneBBix cocy^oB. KaK h y H. asiaticum , b ^aH- 
hom cjiynae Ha ^HCTajiBHOM Komje Kam^oro cocy^a HMeeTcn aMnyjia, no- 
CTpoeHHan H3 6ojiee ynjiom;eHHBix KJieTOK. O^HaKo nocjieAHne HMeiOT p;ocTa- 
tohho BBipameHHBie mhkpobopchhkh. B ^hcthjibhbix oT^ejiax MajiBnHrneBBix 
cocy^oB O. papillipes cocpe^oTOueHBi KJieTKH, HfteHTHUHBie MyKoijHTaM H. asia¬ 
ticum. MeMSpaHHorpaHHneHHBie Tejia, HHTepnpeTHpyeMBie KaK MyKonoJinca- 
xapn^HBie ceKpeTopHBie BKJHoneHHH, Mop^oJiornuecKH cxo^hbi y o6ohx H3y- 
neHHBix bh^ob HKCOftOH^HBix KJiemeii. KaK yKa3BiBajiocB paHee, thctoxhmh- 
necKH MyKonoJiHcaxapn^Bi npo^eMOHCTpHpoBaHBi b KJieTKax ^HCTajiBHBix oTj^e- 
jiob MajiBnHrneBBix cocy^oB ^pyroro apracoBoro KJienja Argas arboreus 
(Khalil, 1971). TaKHM o6pa30M, rjik hkco^ohahbix KJieipen xapaKTepHo Ha- 
JiHHHe b ^HCTajiBHBix KOHijax MajiBnHrneBBix cocy^oB KJieTOK c MyKonojiH- 
caxapn^HBiMH BKJHoneHHHMH. MyKoipma onncaHBi b MajiBnHrneBBix cocy^ax 
HeKOTopBix HaceKOMBix, npnneM ohh TaKme cocpeftOToueHBi rjiaBHBiM o6pa30M 
b ^HCTajiBHBix uacTnx cocy^oB (Taylor, 1971b; Lhonore, 1973). 

3HaneHHe MyKonoJiHcaxapH^oB b aKCKpeipin KaK y nayKoo6pa3HBix, 
TaK h y HaceKOMBix ro KOHija HencHo. XajiHJi (Khalil, 1971) cnnTaeT, hto 
y hkco^oh^hbix KJiem,eH MyKonojiHcaxapn^Bi CBH3aHBi c HenocpeACTBeHHBiM 
TpaHcnopTOM 3KCKpeTopHBix npop;yKTOB. Oh nojiaraeT, hto b KOMnjience 
c MyKonoJiHcaxapn^aMH b npocBeT MajiBrnirneBoro cocy^a bbibo^htch jierKo 
pacTBopHMBiii npejpnecTBeHHHK ryaHHHa — ryaH03HH, ot KOToporo b npo- 
CBeTe oTipenjiHeTCH ryamra h no^BepraeTCH KpHCTajuinsaipra. Abtopbi, 
H3ynaBiHHe ceKpeipno MyKon^OB b MajiBnHrneBBix cocyqax HaceKOMBix, cuh- 
TaiOT, HTO OHH CJiy>KaT ftJIH npeipinHTaipiH H KpHCTaJIJIH3apHH MOHeBOH KHCJIOTBI 

h ypaTOB (Marschall, 1966; Taylor, 1971b; Mustafa a. Kamat, 1973). 

B CTpoeHHH OCHOBHBIX OT^eJIOB MajiBnHrneBBix COCy^OB HCCJie^OBaHHBIX 
bh^ob hkcoaoh^hbix KJiemeii BBiHBJieHBi cym;ecTBeHHBie pa3JiHUHH. Y H. asia¬ 
ticum KJieTKH ftaHHoro oT^ejia oSjia^aiOT o^HHaKOBBiM CTpoemieM: mhkpo¬ 
bopchhkh Ha hx noBepxHocTH BBipameHBi yMepeHHo, 6a3ajiBHBie HHBarHHai^HH 
pa3BHTBi cjia6o. KjieTKH npoKCHMajiBHoro, KOHn;eBoro, ynacTKa OTJinnaiOTCH 
OT KJieTOK OCHOBHOrO OT^eJia JIHmB 6oJiee pa3BHTBIMH MHKpOBOpCHHKaMH. 
B btoh me nacTH cocy^a pacnojiaraeTcn 3HanHTejiBHoe KOJinnecTBO c$epnTOB 
ryaHHHa. 06a 3th npn3HaKa CBH^eTejiBCTByiOT o tom, uto b npoKCHMajiBHOM 
OTAeJie cocy^a y H. asiaticum 6ojiee hht6hchbho nponcxo^HT npon;ecc pe- 
a6cop6n;HH bo^bi h hohob (BajiamoB h PanxejiB, 1975). V O. papillipes b ochob- 
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hom oTAejie BtmejieHO ^Ba Tnna KJieTOK, neTKo pa3Jinnaioin,HXCH no cbohm 
yjiLTpacTpyKTypHLiM npn3HaKaM. 06pam,aeT Ha ce 6 n BHHMaHne, hto CTeneHL 
pa3BHTHH nOBepXHOCTHLIX CTpyKTyp y KJieTOK 060 HX THnOB npHMO npOTHBO- 
nojio>KHLi. KjieTKn nepBoro Tnna o 6 jia,n;aiOT xoponio pa3BHTBiMn MHKpoBop- 
cnHKaMH, b to BpeMH KaK 6a3ajiBHBie HHBarnHapnH y hhx BBipameHBi cjia 6 o. 
KjieTKn BToporo Tnna, HanporaB, HMeiOT He 6 ojiLinne mhkpobopchhkh, o^HaKO 
6a3ajiLHan njia3MaTnnecKan MeM 6 paHa o6pa3yeT cncTeMy pa3BHTLix CKjia^oK. 
BanmoH ocoSeHHOCTLio KJieTOK BToporo Tnna hbjihctch TaKme 3HanHTejiBHoe 
KOJinnecTBO mhtoxoh^phh. 

TaKHM o6pa30M, b yjiLTpaTOHKOM CTpoeHHH MajiLnnrneBLix cocy^oB 
y H. asiaticum n 0. papillipes bbihbjichbi cynjecTBemiBie otjihhhh, Kacaio- 
npiecH rjiaBHtiM o6pa30M ochobhlix h npoKCHMajiBHBix OT^ejiOB. O^saKo 
CKa3aTL, HBJineTCH jih noAo6Hoe CTpoemie MajiBnnrneBBix cocy^OB xapaKTep- 
hlim ,3,jih Ka>KAoro H3 ceMeHCTB hkcoaoh^hbix KJiemen noKa 3aTpyn;HHTejiBHO. 

OTcyTCTBHe CBe^eHnn no APyrnM rpynnaM nayKoo6pa3HBix He AaeT bo3- 
mojkhocth npoBecTH cpaBHHTejiBHBiii aHajiH3 yjiBTpacTpyKTypHoii OpraHH- 
3an;HH MajiBnnrneBBix cocy^OB. ^eTajiBHo nccjie^oBaHHBie b 3tom OTHomeHnn 
HaceKOMBie AaiOT ocHOBaHne nojiaraTB, hto CTpoeHne 3thx opraHOB y nayno- 
o6pa3HBix Mo>KeT 6bitb BecBMa pa3HOo6pa3HBiM. TaK, y oahhx HaceKOMBix, 
^ajieKnx b CHCTeMaTnnecKOM othohichhh, cocy^Bi noApas^ejiHiOTCH Ha oT^ejiBi 
(Smith a. Littau, 1960; Tsubo a. Brandt, 1962; Wigglesworth a. Salpeter, 
1962; Wessing u. Eichelberg, 1968; Jarial a. Scudler, 1970), y ^pyrnx MoryT 
6bitb oTHocHTejiBHo oAHopo^HBiMH no Been ^jiHHe. B nocjie^HeM cjiynae 
(y najionHHKa Carausius n Myxn Calliphora) b cocTaB annTejinH MajiBnnrne- 
bbix cocy^OB bxoaht ^Ba Tnna KJieTOK (Berridge a. Oschman, 1969; Taylor, 
1971a, 1971b). BojiBmnHCTBO KJieTOK, othochmbix k nepBOMy rany, o6jia,n;aiOT 
xopomo pa3BHTBIMH nOBepXHOCTHBIMH CTpyKTypaMH. KaK B MHKpOBOpCHHKaX, 
TaK n b 6a3ajiBHBix CKjia^Kax pacnoJiaraiOTcn y^jinHeHHBie mhtoxohaphh. 
3Be3AnaTBie KjieTKn BToporo Tnna, pa36pocaHHBie cpe^n KJieTOK nepBoro 
Tnna, HMeiOT MeHBinne pa3MepBi. Mhkpobopchhkh Ha nx noBepxHOCTn He 
co^epmaT mhtoxohaphh h pa3BHTBi cjia6ee. Ba3ajiBHBie HHBarHHapnn mnpoKn 
n MeHee rjiy6oKne, neM y kjictok nepBoro Tnna. IIocjieAHHM npnnncBiBaiOT 
(JyHKipno ceKpepnn nepBHHHOH mohh, a KjieTKaM BToporo Tnna — pea6cop6- 
pnn hohob. IIo MHeHnio sthx aBTopoB (Berridge a. Oschman, 1969), pea6cop6- 
pnn nponcxo^HT b KJieTKax, xapaKTepH3yioii],HXCH mnpoKHMn n kopotkhmh 
6a3ajiBHBiMn HHBarHHapnHMH. Cmht (Smith, 1968) cnnTaeT, hto xapaKTep 
pa3BHTHH noBepxHOCTHBix CTpyKTyp yKa3BiBaeT Ha npncyTCTBne MexaHH3Ma 
aKTHBHoro TpaHcnopTa, ho He ,n;ae t npeACTaBJieHnn o HanpaBJieHnn, b koto- 
poM oh nponcxoAHT. B stom OTHomeHnn y6e,n;HTejiBHO cpaBHeHne MajiBnnrne- 
BBIX COCy^OB C npOKCHMaJIBHBIMH KaHaJIBIjaMH He(J)pOHa nOSBOHOHHBIX (Latta 

a. oth., 1967; Bhhhhhchko, 1968), b kotopbix HanpaBJieHnn TpaHcnopTa 
Bem,ecTB npnMo npoTHBonojionmBi npn BecBMa cxo^hoh yjiBTpacTpyKType 
KJieTOK. 

06pam,aeT Ha ce6n BHHMaHne to, hto y 0. papillipes kjictkh BToporo Tnna 
oCjia^aiOT pa3BHTOH cncTeMon 6a3ajiBHBix cKjia^oK, b to BpeMH KaK y kjictok 
nepBoro Tnna ohh BBipa>KeHBi cjia6o. BnojiHe BepoHTHo, hto b HarneM cjiynae 
$yHKii;Hio pea6cop6n;HH hohob ocynjecTBjiHiOT KjieTKn BToporo Tnna. 9to 
KOCBeHHO no^TBepHv^aeTCH yBejinneHneM nncjia ^amiBix KJieTOK k npoKcn- 
MajiBHOMy KOHpy cocy,n;a. O^HaKo nojiHyio ^yHKpnoHajiBHyio HHTepnpeTapnio 
nOJiyneHHBIM 3JieKTpOHHO-MHKpOCKOnHHeCKHM ^aHHBIM B03M0>KH0 AaTB JinmB 
npn HajiHHHH $H3HOJiornHecKHX nccjieAOBaHnn. 

y hkcoaohahbix Kjiem,en peKTajiBHBin ny3BipB, kotopbih HBJineTCH npo- 
h3boahbim cpe^Hero OT^ejia KnmenHHKa, ocymecTBJineT ^yHKpnio pea6cop6- 
Phh bo,o,bi (BajiamoB, 1967; Khalil, 1971). IIocjieAHHM aBTopoM stot npopecc 
b peKTajiBHOM ny3Bipe apracoBoro Kjiem,a A. arboreus npo^eMOHCTpnpoBaH 
MeTO^OM aBTopaAHorpa(|)HH. Kan noKa3BiBaiOT sjieKTpoHHO-MHKpocKonnHecKne 
nccjie^oBaHHH, yjiBTpacTpyKTypa peKTajiBHoro ny3Bipn 0. papillipes n 
H. asiaticum BecBMa cxo^Ha. B o6onx cjiynanx KjieTKn 3Toro opraHa o6jia- 
AaiOT CTpoeHneM, xapaKTepHBiM TpaHcnopTnpyioipHX annTejineB. Y 0. pa¬ 
pillipes TaK n^e, KaK y H. asiaticum , ammajiBHan noBepxHOCTB cjio>khoh koh- 
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$Hrypai],HH, nOKpLITa xopoino pa3BHTBIMH MHKpOBOpCHHKaMH. IIoCJie^HHe, 
OB'H&ko, He coAep>KaT oceBBix TpySoueK, HMeionpixcH b MHKpoBopcHHKax 
y H. asiaticum. 3tot (J)bkt yKa 3 tiBaeT Ha to, hto ^aHHBie o6pa30BaHHH He 
nrpaiOT HHKaKOH pojin b npopeccax pea 6 cop 6 u,HH h, CKopee Bcero, hbjihiotch 
ohophlimh CTpyKTypaMH. HeKOTopBie aBTopti (Wessing u. Eichelberg, 1969; 
Eichelberg u. Wessing, 1971) npnftaiOT SojiBinoe 3HaueHHe ho^oShbim KaHa- 
jiaM mhkpobopchhok b TpaHcnopTe Beni,ecTB. Tenjiop (Taylor, 1971a) cuHTaeT, 
hto ohh He CBH3aHLi HenocpeftCTBemio c npopeccaMH 3KCKpeu,HH hjih pea 6 cop 6 - 
pHH. B nOJIB3y flaHHOH TOHKH 3peHHH CBH^eTejILCTByeT TO, HTO y MHOTHX 
HaceKOMLIX OCeBLie MHKpOTpySoHKH OnHCaHLI B MHKpoBopcHHKax KJieTOK 
(J)yHKH,HOHajiLHo pa 3 jiHHHLix oT^ejioB MajifcnHTHeBLix cocy,n;oB (Berkaloff, 
1960; Wigglesworth a. Salpeter, 1962; Berridge a. Oschman, 1969; Wessing u. 
Eichelberg, 1969; Jarial a. Scudder, 1970; Taylor, 1971a, 1971b; Lhonore, 
1973). 0praHH3aipiH 6a3ajiBHLix 3 oh KJieTOK peKTajiBHoro ny3Bipn y o6ohx 
H 3yneHHLix bh^ob CBH^eTejiBCTByeT 06 bkthbho npoHCXoftmijeM 3,u;ecB TpaHC- 
nopTe, npnneM, b ^aHHOM cjiynae y3KHMH, rjiyboKo 3axo,a;Hiii;HMH b n;HTonjia3My 
6a3aJIBHLIMH HHBarHHan,HHMH oSjia^aiOT KJieTKH, 6e3 COMHeHHH, OCymeCTBJIHIO- 
iu,He $yHKn,Hio pea 6 cop 6 n,HH bo^bi h hohob. Cjie^yeT noflnepKHyTB cxo^ctbo 
B CTpoeHHH 6a3aJIBHBIX 30H KJieTOK BTOpOTO THna MaJIBnHTHeBBIX COCy^OB 
O. papillipes c tbkobbimh peKTajiBHoro ny3Bipn. 

JInTepaTypa 

ABaKHH A. A., CaflopoB B. E. h H e 6 a h o b G. M. 1973. 3aKOHOMepHOCTH 
BHyTpHKJieTOHHoro CHM6no3a pHKKeTCHono ( n;o6HBix chm6hohtob h apracoBbix KJiemeii 
(ajieKTpoHHO-MHKpocKonHHecKoe Hccjie^OBaHHe). AAH GGGP, 211 (3) : 707 — 710. 
KajiamoB K). G. 1958. Ilpoi^eccBi BbmejiemiH h (|)yHKH,HOHHpo b amie MajibnnrHeBbix 
cocynoB y hkco^obbix KJiemeii. Ilapa3HTOJior. c6. 3HH AH GGGP, 18 : 120—128. 
EajiamoB K). G. 1967. KpoBococymne KJiemn (Ixodoidea) — nepeHOCUHKH 6ojie3Hen 
HeJiOBena h >khbothbix. JI. : 1—320. 

B a Jia moB K).C. h P a h x e ji b A. G. 1973. SjieKTpoHHO-MHKpocKonHuecKoe nccjie- 
^OBaHHe MajibnarneBtix cocy^OB KJiema Hyalomma asiaticum P. Sch. et E. Schl. I. 
roJioflaiomHe caMKH. napa3HTOJior., 7 (3) : 231—237. 

EajiamoB K).G. h P a h x e ji b A. G. 1975. SjieKTpoHHO-MHKpocKonHuecKoe ncc/ie- 
flOBaHue 3KCKpeTopHOH cHCTeMH roJioflaiomHX caMOK KJiema Hyalomma asiaticum 
P. Sch. et E. Schl. II. coodin;. napa3HTOJior., 9 (3) : 252—259. 

Thjihpob M. G. 1970. 3aKOHOMepHOCTH npHcnocodjieHHH uJieHHCTOHorux k /KH3HH 
Ha cyme. H3fl. «Hayna», M. : 1—276. 

BnHHHueHKo JI. H. 1968. CpaBHHTejibHoe BJieKTpoHHO-MHKpocKonnnecKoe nccjie- 
^OBaHHe He<J>poHOB MHHorn, jiarymKH h kphch. ABTopetJ). KaHji;. ,hhcc. JI. : 1—20. 
E jipeMOB a JI. K. 1967. OyHKipiOHHpoBaHHe MajibnnrHeBbix cocynoB KJiema Alveona- 
sus lahorensis (Ixodoidea, Argasidae). 3oojior. mypH., 46 (1) : 48—54. 
Paiixejib A. G. 1973. yjibTpaTOHKoe CTpoeHne MajibnnrHeBbix cocy,n;oB HKcojjOBbix 
KJiemen. Te3. .hokji. ornera. HayuH. cecc. 3HH AH GGGP : 21. 

P a nxe ji b A. G. 1974. BuHBjieHHe nojmcaxapH,n;oB Ha yjibTpaTOHKnx cpe3ax b Knineu- 
HHKe h MajibnurneBbix cocyjjax KJiema Hyalomma asiaticum. UnTOJior., 
16 (11) : 1416—1418. 

H e 6 a h o b G. M. 1972. OcodemaocTH yjibTpacTpyKTypHon opramisaipm h Mop<j)oreHe3a 
pnKKeTCHH b apracoBbix KJiemax b cbh3h c npodjieMon cnudnosa. ABTopeij). naHji;. 
.Uncc. M. : 1—30. 

Berkaloff A. 1960. Contribution a l’etude des tubes de Malpighi et de l’excretion 
chez les insectes. Annals Sci. Nat. Zoolog., 12-e ser., 2 : 869—947. 
Berridge M. J. and Oschman J.L. 1969. A structural basis for fluid secretion 
by malpighian tubules. Tissue and Cell. 1 : 247—272. 

Coons L. B. and Axtell R.G. 1971. Ultrastructure of the excretory tubes of the 
mite Macrocheles muscaedomesticae (Mesostigmata, Macrochelidae) with notes 
on altered mitochondria. J. morph., 133 : 319—338. 

Eichelberg D., Wessing A. 1971. Electronenoptische Untersuchungen 
an den Nierentubuli (Malpighische GefaBe) von Drosophila melanogaster. II. 
Transzellulare membrangebundene Stofftransportmechanismen. Z. Zellforsch., 
121 (1) : 127—152. 

E n i g k K. und Grittner I. 1952. Die Exkretion der Zecken. Z. Tropenmed. 
und Parasitolog., 4 : 77—94. 

H a m d y B. H. 1972. Biochemical and physiological studies of certain ticks (Ixodoidea). 
Nitrogenous excretory products of Argas (Persicargas) arboreus Kaiser, Hoogstraal 
and Kohls and of other argasid and ixodid species. J. Med. Entomolog.. 9 : 346 — 
35°. 

H a m d y B. H. 1973. Biochemical and physiological studies of certain ticks (Ixodoi¬ 
dea). Cycle of nitrogenous excretion in Argas (Persicargas) arboreus Kaiser, Hoog¬ 
straal and Kohls (Argasidae). J. Med. Entomolog., 10 : 53—57. 


390 



J a r i a 1 M. S. and Scudder G. G. S. 1970. The morphology and ultrastructure 
of the malpighian tubules and hindgut in Cenocorixa bifida (Hung.) (Hemiptera, 
Gorixidae). Z. morph, tiere, 68 : 269—299. 

Khalil G. M. 1971. Biochemical and physiological studies of certain ticks (Ixodoidea). 
Incorporation of triatiated tyrosine in the excretory system of nymphal Argas 
(Persicargas) arboreus (Argasidae). Ann. entom. soc. am., 64 : 1155—1159. 

Latta H. Maunsbach A. B. and Osvaldo L. 1967. The fine structure 
of renal tubules in cortex and medulla. In: Ultrastructure of the kidney. N. Y. : 1 — 
56. 

Lhonore J. 1973. Application conjointe de methodes morphologiques cytochemiques 
et d’analyse par spectrographie des rayons X, a F etude de l’appareil excreteur 
de Gryllotalpa gryllotalpa Latr. (Orthoptere, Gryllotalpidae). Arch. Zoolog. 
exp. gen.. 114 : 439—474. 

Maddrell S. H. P. 1971. The mechanism of insect excretory systems. Adv. insect 
physiolog., 8 : 199—331. 

Marshall A. T. 1966. Histochemical studies on muco—complex in the Malpighian 
tubules of cecropid lavae. J. Insect. Physiolog., 12 : 925—932. 

Mustafa M. and K a m a t D. N. 1973. Mucopolysaccharide histochemistry 
of Musca domestica. X. The malpighian tubules. Acta histochem. 47 : 343—349. 

Schulze P. 1955. Uber Ausscheidungsvorgange und Ablagerung von Stoffevechsel- 
produkten bei den Zecken. Z. Parasitenkunde, 17 :217—236. 

Seitz K. A. 1975. Licht- und elektronenmikroskopische Untersuchungen an den Mal- 
pighischen GefaBen den Spinne Cupiennius salei Keys. (Gtenidae, Araneae). 
Zoolog. Jahrb. Anat. Bd., 94 : 413—440. 

Smith D. S. and L i t t a u V. S. 1960. Cellular specialization in the excretory 
epithelia of an insect Macrosteles fascifrons Stal (Homoptera). J. biophys. biochem. 
cytol., 8 : 103—133. 

Taylor H. H. 1971a. Water and solute transport by the malpighian tubules of the 
stick insect, Carausius morosus. The normal ultrastructure of the type 1 cells. 
Z. Zellforsch., 118 : 333—368. 

Taylor H. H. 1971b. The fine structure of the type 2 cells in the malpighian tubules 
of the stick insect Carausius morosus. Z. Zellforsch., 122 : 411—424. 

T s u b o I. and Brandt P. W. 1962. An electron microscopic study of the mal¬ 
pighian tubules of the grasshopper Dissosteira Carolina. J. Ultrastr. Res., 6 : 28— 
35. 

Wessing A. und Eichelberg D. 1969. Elektronenoptische untersuchungen 
an den nierentubuli (Malpighische GefaBe) von Drosophila melanogaster. I. Re- 
gionale gliederung der tubuli. Z. Zellforsch.. 101 : 285—322. 

Wigglesworth V. B. and Salpeter M. M. 1962. Histology of the malpi¬ 
ghian tubules in Rhodnius plolixus Stal (Hemiptera). J. insect physiolog., 8 : 299 — 
307. 


ULTRAFINE STRUCTURE OF THE EXCRETORY SYSTEM 
IN ORNITHODOROS PAPILLIPES 


Yu. S. Balashov, A. S. Raikhel 
SUMMARY 

The ultrafine structure of the Malpighian tubes in O. papillipes (Argasidae) was stu¬ 
died. It has been shown that the cells of different parts of the Malpighian tubes have 
their own peculiarities. The distal cells are characterized by the inclusions which can be 
interpreted as mucopolysaccharide ones. The main part of the tube was found to contain 
cells of two types. Most of the cells belonging to the first type have well developed micro¬ 
villi and poorly developed basal invaginations. The cells of the second type, the number 
of which increases towards the proximal end of the tube, have small microvilli and narrow 
folds of the basal labyrinth entering deeply the cytoplasm. The cells of the second type 
are rich in mitochondria. The ultrastructure of the rectal sac has been studied. The cells 
of this organ have a polar structure: the apical surface is covered with microvilli, the plas- 
motic membrane forms deep folds at the base. 
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Piic. 1—5. yjibipacTpyKTypa MajibnunieBoro cocy^a 0 . papillipes . 

J — K.icTHa awnyjibi; 2 — AHCTajibiibift otacji, mykoi^ht; 3 — wyKoijHT* komiuickc rojibnaui; 4 — ociiob- 
iion OTAeji, KJic-rKa nepBoro Tima; 5 — KjiCTKa BTOporo Tuna. YBeji.: 1 — 10 000 X; 2 — 13 000 X; 3 — 
40 000 x; 4 — 6000 X; 5 — 10 000 X. O 603 H anemia na puc. 1—10: ae — aBTCKfraninecKan BaKyojib; 
6u — 6a3ajibiibie HiiBarmiaijHH; 6m — 6a3ajibiiaa MGM6paiia; zji — rjiHKoreii; ok — ampoBbie Bmnone- 
jihh; m — MHToxoiiflpnn; Me — MHRpOBopciiiiKH; jHce — MyKonoJiiicaxapnAiibie BKJiionemiH; mill — mh- 
ineniibie Bojiobiia; p — pHKKeTCim; nm — njioTiibie Tejibija; si — Hflpo; sick, — hapo coeAiimiTejibiio- 

TKaimoft KJ1CTKH. 
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Pnc. 6 10. YjiLTpacTpyKTypa MajitmimeBoro cocy^a n peKTajitHoro nyabipa O. papillipes. 

™ na; 7 ~ T ° * e BTOporo Tima; 8 — mhkpobopohhkh kjiotkh 

pchTajibHoro ny3bipa 9 — :roioTHtie Tana b stom KjieTKe; 10 — CTem-ta peKTajibHoro ny 3 wpa. yBea.: 
6 — 12 000 X ; 7 — 13 000 x ; 8 — 30 000 X ; 9 — 18 000 X; 10 — 6000 X 


